There are in Africa 10 native species of Epilobium^ one of Circaea, and between 8 and 12 of Ludwigia (including Jussiaea), depending upon how many species are considered native. These three genera include all native African sp>ecies of Onagraceae. Four sections of Ludwigia^ cornprising a total of five species, and one fairly distinctive group of Epilobium are the most characteristic African groups. Despite the fact that H. Perrier de la Bathie (in Humb., FI. Madagasc., Oenotherac^s : 1-26, 1950) considered all three of the species of Epilobium that he recognized and four of the 11 species of Ludwigia (including Jussiaea\ to be endemic to Madagascar, there are in my opinion no Mascarene endemics in the family Onagraceae and nothing to suggest any great antiquity for the family on that island. This observation agrees with the general pattern for the family in Africa in suggesting that plants of this family are relatively recent arrivals on that continent. Indeed this generality could be extended to apply to the Old World as a whole, where there is no endemic genus of the family (as opposed to 16 endemic genera and 2 endemic tribes-Lopezieae and Onagreae-in the New World, principally in Mexico and the western United States) and relatively few endemic sections or subgenera.
The ten African species and one subspecies of Epilobium recognized are described, and a key provided.
I n t r o d u c t io n
The genus Epilobium (Onagraceae) probably comprises more than 200 species, but is best represented at relatively high latitudes. Thus only a few members of the genus occur in Africa. Nevertheless, the ten species and one additional subspecies here recognized for the continent provide an interesting pattern phytogeographically, and it has been more than 80 years since the last attempt to treat them as a group. Representatives of the specimens examined are cited under each species.
In fact, the only comprehensive treatment that attempts to cover all African species of Epilobium is that of Carl Hussknecht who, in his Monographic der Gattung Epilobium (1884), included a section on the species found in Africa. Relatively little material was available from Africa at the time Haussknecht wrote, and he adopted a narrow species concept for the characteristically African group including E. capense, E. salignum and E. stereophyllum. Haussknecht considered material, that is hpe referred to one of these three species, as belonging to a total of 13 species, five of which are here referred to E. capense and four each to the other two. He recognized eight other species from Africa, among which E. angustifolium and E. lamyi (= E . tetragonum subsp. lamyi) are considered as doubtfully African in the present work, E. madeirense a synonym of E. obscurum, and E. tournefortii a subspecies of E. tetragonum (Haussknecht's E. adnatum).
Following Haussknecht's revision, new species, subspecies and varieties were described from tropical and southern Africa by various European authors, including Hector Leveille, Th. Loesener, Adolph Engler, W. P. Hiern and E. G. Baker. Not a single one of these is considered worthy of taxonomic recognition in the present 309 * Division of Systematic Biology, Stanford University, Stanford, California, U.S.A. treatment. By the early part of this century, there were some 26 names that had been applied to various forms of the three species that ranged into tropical Africa: E. capense, E. salignum and E. stereophyllum. Various authors worlang on regional treatments or works of more limited scope, for example H. Leveille, Ic. Gen. Epil. 68 (1910) , and W. Robyns, FI. Sperm. Parc Nat. Albert 1: 684 (1948) , clearly realized that not all of these entities were distinct. The first comprehensive attempt to compare them, however, was undertaken by J. P. M. 'Brenan of the Royal Botanic Gardens, Kew, in preparing his treatments of Onagraceae for the floras of East and West Tripical Africa. For the first time, Brenan brought together these segregates into the same three species that are recognized here, and the present treatment is largely based on an extension of his concepts beyond his geographical limits. Several entities were likewise described from North Africa, of which E. atlanticum and E. psilotum are strikingly distinct endemics of the Haut Atlas, the former also occurring in the Sierra Nevada of Spain. Several other entities recently described from North Africa, namely E. mirei Quezel, E. numidicum (Batt.) Batt., E. x caballeroi Pau and E. tetragonum var. ampelusii Maire, are here reduced to synonymy.
R elationships of the A frican Species
To summarize the preceding discussion, Haussknecht recognized 22 species of Epilobium from Africa, of which two are tentatively excluded from the flora, 11 reduced to synonymy and one regarded as a subspecies. Two more recently described species are added, bringing the continental total to 10 species and one additional subspecies. Of these, five {E. hirsutum, E. parviflorum, E. lanceolatum, E. tetragonum subsp. tetra gonum and E. obscurum) range widely in Europe; two others (£. tetragonum subsp. tournefortii and E. atlanticum) have Mediterranean distributions and are found in Europe; and one (E. psilotum, endemic to the Haut Atlas of Morocco) is clearly related to European and north temperate species. Thus these eight species and subspecies are identical with or closely related to European species, and may have reached Africa relatively recently. Epilobium hirsutum extends down the eastern half of the continent to South Africa, where it is common, and E. tetragonum subsp. tetragonum is likewise common in South Africa where it was probably introduced from Europe. The other six species and subspecies are restricted to the Atlantic islands and to a narrow band within 150 miles of the Mediterranean, extending from Morocco to Tunisia.
The remaining three species, E. capense, E. salignum and E. stereophyllum, are a characteristically African group without any clear affinities elsewhere in the genus. Epilobium capense, found from southern Tanzania to the Cape, is an extremely variable species with a deeply 4-lobed stigma. The other two species have more or less clavate, undivided stigmas, and occur in the mountains of east Africa. Epilobium stereophyllum ranges from equatorial east Africa north to the mountains of Ethiopia, where it is common and variable, whereas E. salignum which overlaps with E. stereophyllum in the northern end of its range, occurs from the equatorial mountains south to the eastern half of South Africa. Both E. capense and E. salignum are found on Madagascar, where they are the only two species of the genus present.
In the light of the data presented in this revision, it is interesting to consider the representation of the family Onagraceae as a whole in Africa. Three native genera occur in this continent: Circaea, Epilobium and Ludwigia (including Jussiaea). The only other genus of the family which has native species in the Old World is Fuchsia, with an endemic subgenus in New Zealand and Tahiti. Circaea is a characteristic North Temperate genus not represented at all in the Southern Hemisphere; a single widespread European species, C. lutetiana L. subsp. lutetiana, reaches North Africa, where it occurs only in the coastal mountains of Algeria and Tunisia. In its pattern of distribution it is obviously comparable to the primarily European taxa of Epilobium discussed above and, like them, it may have reached Africa relatively recently. If the European species of Epilobium did not reach Africa over water, it is difficult to account for the absence in Africa of such characteristic European taxa as E. angustifolium L., E. montanum L., E. collinum Gmel., E. tetragonum subsp. lamyi (F. W. Schultz) H. Lev., E. roseum Schreb. and E. palustre L. The ability of the genus to disperse, by means of its plumed seeds, across considerable water barriers, is clearly illustrated by the presence of three species on Madeira, more than 400 miles from the mainland (in an area where no species of Epilobium grows); two on the Azores, more than 800 miles from the mainland; and four on the Canary Islands, far from the nearest stations for the species involved. There seems no compelling reason to think the eight primarily European taxa of Epilobium and Circaea lutetiana may not have reached Africa relatively recently, as the result of chance dispersal.
In Ludwigia, for which I recently revised the Old World species (in Reinwardtia 6 : 321-421, 1963), the pattern is very different. The genus is primarily tropical in distribution, although it does include characteristically North Temperate groups. One species of clear North Temperate affinities, L. palustris (L.) Ell., occurs in coastal Morocco, Algeria and Tunisia (in the same area as the characteristically European species of Epilobium and Circaea), as well as on Socotra and in temperate southern Africa, in both of which areas it may well have been introduced. South America is clearly the centre of distribution and evolution of the tropical species of Ludwigia, and five of the 13 remaining African species* are shared with South America, from which two were certainly, and all may possibly have been, introduced. One other L. perennis L., is found nearly throughout the tropics of the Old World. The seven remaining species are essentially endemic to Africa, and represent six sections, four of them endemic to Africa. The four endemic sections have no evident relationship to one another, and it is therefore likely that several lines of the genus reached tropical Africa at a relatively early date, with others coming more recently, up to the present. The characteristic African group of Epilobium (comprising E. capense, E. salignum and E. stereophyllum) probably likewise reached Africa at a fairly early date and evolved their characteristic combinations of characteristics in isolation there.
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Robust herb, 0-2-2-5 m tall, the subligneous stems sometimes persistent; rhizome stout, producing thick white underground runners with very scattered cataphylls; plants more or less white-pubescent, densely covered, especially in the inflorescence, with long spreading trichomes. Leavers mostly opposite, alternate above, oblonglanceolate, densely hairy, acute, sessile, clasping at the base, coarsely toothed, 2-12 x 0-5-4 cm; rosette leaves longer and less hairy than later leaves; young leaves more glabrous, to 20 cm long, petiole to 5 cm. Inflorescence with an admixture of glandular trichomes, erect in bud; flowers erect in bud. Hypanthium 2-5-3 m across c. 1-1*5 m deep. Sepals 6-10 mm long, 2-2-5 mm wide, apiculate. Petals 6-16 mm long, 6-15 mm wide, deeply notched, bright purplish-rose. Anthers 1-5-2 mm long, the filaments of the longer 3-5-6 mm long, of the shorter 2-3 mm long. Styles 6-10 mm long; stigma deeply 4-lobed, held above the anthers at anthesis, the lobes 1 • 5-2 • 5 mm long. Capsules densely villous, 3-8 cm long, on a pedicel 2-12 mm long; seeds dark brown or even coppery, oblong-obovoid, acute at the base, coarsely papillate, 0-9-1-15 mm long, the coma 5-7 mm long, dull white. Gametic chromosome number, « = 18. Reportedly protandrous. Geographical range (Fig. 1 Pflanzenzuchtung 30 : 250-275, 1951) found that cytoplasmically. South African strains of E. hirsutum were distinct from all European ones he tested. The present species is relatively rare between lat. 10° S and lat 20° S, but again abundant in South Africa; but there is apparently no strong reason to think that it reached South Africa in historical times.
Epilobium hirsutum grows with E. capense, E. salignum and E. tetragonum subsp. tetragonum in South Africa. I have seen one specimen of what is surely a hybrid between E. capense and E. hirsutum, from South Africa: Mt. Currie Dist., near Kokstad, 1500 m, Feb. 1883, Tyson 1423 (SAM). This sheet consists of two branches, both evidently from a single vigorous plant, and is perfectly intermediate between the parental species. The pubescence is somewhat appressed but longer than in E. capense, the leaves almost sessile, with teeth intermediate between the forward-directed ones of £. capense and the spreading ones of E. hirsutum and the plants have large, purlish-rose petals. The capsules are obviously failing to set, and only 20-6 per cent of the pollen was stainable in cotton blue in lactophenol, based on an examination of 1,500 grains. Generally only one grain of each tetrad was filled. Hybrids with E. salignum and E. tetragonum have not been observed, although the hybrid with the last-mentioned species is known to be rather frequent in Europe.
Epilobium caballeroi, supposed to be the hybrid between E. hirsutum and E. tetra gonum subsp. tournefortii, is here considered a synonym of E. parviflorum. Epilobium mirei is clearly a form of E. hirsutum with relatively small flowers and small, rounded leaves. Such plants are often found among European material, particularly among those flowering late in the season or in relatively dry habitats. I have no records of E. hirsutum growing with any other species in North Africa or on the Atlantic islands, although it must occasionally do so. Hybrids with E. lanceolatum, E. obscurum, E. parviflorum and E. tetragonum subsp. tetragonum are known from Europe, and the hybrid with £. tetragonum subsp. tournefortii has been described from Syria (Hausskn., Monogr. Epil. 74, 1884 Perennial herb, 0-2-1 -4 m tall; in autumn producing short-stalked leafy rosettes near the base of the plant; plants covered with short soft spreading hairs throughout, the stems with raised lines decurrent from the margins of the petioles, glandularpubescent in the inflorescence or rarely subglabrous. Leaves narrowly lanceolate to narrowly ovate, 3-12 cm long, 1-3-5 cm wide, acute, subsessile, denticulate, softly hairy, opposite below, alternate in the upper half. Inflorescence erect in bud. Hypanthium 1-1-9 mm deep, 1*3-2 mm across at the summit. Sepals (2-) 3-6 mm long, (1-) 1 -4-2 mm wide at the base, lanceolate, acute. Petals (4-) 6-9 mm long, 3-5-4 *8 mm wide, deeply notched, rose-purple. Anthers 1-1-2 mm long, the filaments of the longer 1 -8-3-5 mm long, of the shorter 1-2 mm long. Style 2 *2^-7 mm long; stigma 4-lobed, the lobes 1-1-8 mm long, surrounded by the shedding anthers at anthesis. Capsule 3 -5-7 cm long, glabrous to densely pubescent with erect hairs, on a pedicel 0-8-1-7 cm long; seeds brown, obovoid, rounded at the base, coarsely papillose, 0-9-1 mm long, the coma c. 5-6 mm long, dull white. Gametic chromosome number, n = 18.
Geographical range (Fig. 2) : In moist places from sea level to 1700 m elevation, Madeira, Canary Islands, and from Morocco to Tunisia. Also known from the Azores (e.g. July, 1868, Drouet, BM). The general range of this species is from Europe, where it occurs throughout except for the extreme north, to western China. In the Himalaya it ranges east to Nepal at about 27° N lat. Tunisia.-Burgous, Tunis, Letourneux CP).
Epilobium caballeroi was described as a hybrid between E. hirsutum and E. tetragonum subsp. tournefortii but, in a photograph of the type (DS), it seems clearly to be a luxuriant form of E. parviflorum. The petals were described as being 10 mm long, but no flowers this large are visible on the photograph I have examined, the largest being about 8 mm long. Epilobium numidicum is likewise, although relatively slender in habit, indistinguishable from many European plants of E. parviflorum. Perennial herb, 0 -1-0-6 m tall, producing leafy rosettes at ground level in autumn; stems strigulose usually with a strong admixture of glandular hairs above and in the inflorescence, or more rarely subglabrous below, with obscurely marked raised lines running down a short distance from the margins of the petioles. Leaves elliptical to elliptical-lanceolate, 3-12 cm long, 1-3-5 cm wide, acute, narrowly cuneate at the base, on a petiole 3-10 mm long, sharply serrulate, opposite near the base, alternate above. Inflorescence drooping in bud, the pubescence strigulose with many glandular hairs intermixed; flowers erect in bud. Hypanthium 1-1-2 mm deep, 1-1-3 mm across at the summit. Sepals 3-4-5 mm long, 0-8-1 -3 mm wide at base, lanceolate, acute. Petals 4-5-8 mm long, 2-6-4 mm wide, shallowly notched, white or very pale purplish-rose at first, becoming darker after pollination. Anthers 0-8-1 -1 mm long, the filaments of the longer 3-5 mm long, of the shorter 2-5-3-2 mm long. Styles 4-5-5 mm long; stigma 4-lobed, the lobes c. 1 mm long, erect or spreading, surrounded by the shedding anthers at anthesis. Capsules strigulose, usually with an admixture of glandular hairs, 3-7 cm long, on a pedicel 1-2-5 cm long; seeds reddishbrown, oblong-obovoid, acute at the base, finely papillose, c. 1 mm long, the coma c. 5 mm long, dull white. Gametic chromosome number, « = 18.
Geographical range (Fig. 3) : Petite Kablyie and Djuradjura Mountains of northern Algeria (cf. Hausskn., Monogr. Epil. 92, 1884) . The general range of this distinctive species is in Europe, where it is common in the central and southern parts and rarer northwards, eastward to western and central Anatolia and the Caucasus.
Algeria.-Djebel Tababor, Petite Kabylie, prov. de Constantine, 22 July, 1861, Cosson (P); 25 June, 1880, Cosson (P).
Epilobium lanceolatum is not known to grow with other species in Africa, although it may do so. Hybrids with E. hirsutum, E. obscurum, E. parviflorum, and E. tetragonum subsp. tetragonum have been described from European material. F ig . 3.-Ranges of Epilobium obscurum (crosses) and E. lanceolatum (solid triangles) in Africa, and total ranges of E. atlanticum (circles), E. psilotum (hollow triangle), and E. salignum (dots).
The related E. montanum L., a Eurasian species not otherwise known from Africa, was collected once as an introduced plant on Madeira: "A weed in the Rectory Garden, L ea", August, 1863, Lowe (G). It can easily be distinguished from E. lanceolatum by its leaves, which are rounded at the base, and the colour of its petals, which are bright purplish pink from the time they first open.
4.
Epilobium tetragonum L., Sp. PI. 1 : 348 (1753) Perennial herb, often flowering the first year, 0* 1-1 *8 m tall; in autumn producing leafy rosettes from short stolons near the base; plants strigulose, especially above, and with raised lines running down from the bases of the petioles, these pubescent above. Leaves narrowly lanceolate to nearly elliptical, 1*5-7-5 cm long, 0-3-1-5 (-2-1) cm wide, bluish-green, mostly opposite, alternate above, acute, subsessile and usually decurrent into the raised hnes on the stem, evenly and strongly denticulate. Inflorescence erect in bud; pubescence of inflorescence entirely strigulose; flowers erect in bud. Hypanthium 0-8-2-5 mm deep, 1-3-5 mm across at summit. Sepals 2-8-7-5 mm long, 0-8-2-2 mm wide at base, lanceolate, apiculate. Petals 2-5-12 mm long, 1 -8-7 mm wide, shallowly notched, pale lilac to rich rose-purple. Anthers 0-3-3 mm long, the filaments of the longer 1 -3-4 mm long, of the shorter 0-3-3 mm long, the filaments of the longer 1-3-4 mm long, of the shorter 0-3-2-2 mm long.
Styles 1-5-9 mm long; stigma clavate, 1-8-3 *6 mm long, surrounded by or held well above the shedding anthers at anthesis. Capsules densely strigulose, (3-5-) 5-11 cm long, on a pedicel 1-2-3 cm long; seeds brown, oblong-obovoid, acute at the base, coarsely papillose, 1-1-3 mm long, the coma c. 8-10 mm long, dull white. Gametic chromosome number, n = 18. Geographical range (Fig. 4) : Generally in moist places, Madeira, Canary Islands, and from Tangier to Tunisia in the coastal hills and mountains at low elevations. The general range is throughout Europe, except for the extreme north, east to Iran and the Caucasus. The two populations of E. tetragonum subsp. tetragonum in Africa are separated by more than 4,000 miles and the entire width of the tropics; furthermore, they are very distinct from one another. The North African population is extremely variable, intergrading with the very large-flowered subsp. tournefortii, whereas the South African population is extraordinarily constant morphologically. These South African plants are exactly similar to the common small-flowered race of central and northern Europe morphologically, and it is likely that they have been derived from a single early introduction from Europe into South Africa. The earliest South African collection 1 have seen is in the Burman collection (G), and is labelled " Caput bonae Spei As pointed out to me by Dr. B. de Winter, however, weeds were introduced into South Africa very soon after the settling of the Cape in 1652, and it would not be surprising to find one well established some 80 years later. This species is commonly represented in 19th Century collections but almost always in settled regions. As the South African plants have very little in common with most North African plants it is very unlikely that they were introduced from North Africa. In South African material, the pale petals are 2 *5-3-5 mm long, with other flower parts correspondingly small. This race, like the common European one, is very highly autogamous.
Although it may do so, E. tetragonum subsp. tetragonum is not known to grow with other species of the genus in Africa. In Europe, hybrids with E. hirsutum, E. lanceolatum, E. obscurum and E. parvijiorum are known. Plants mostly 1-1-8 m tall, allogamous. Hypanthium 1-2-2-5 mm deep, 2-3-5 mm across. Sepals 5-7-5 mm long, 1 -2-2-2 mm wide at base. Petals 7-12 mm long, 4-5-7 mm wide, rich rose-purple. Anthers 1-3 mm long, the filaments of the longer 3-4 mm long, of the shorter 1-5-2-2 mm long. Styles 4-9 mm long; stigma usually held well above the shedding anthers at anthesis. Capsules mostly 5-6 cm long.
Geographical range (Fig. 4) : Moist places near the Mediterranean, from Tangier to Tunisia: from sea level to 1,000 m elevation. Outside of Africa, this subspecies is known from southern Portugal, Spain and France; Sicily, Corsica, Sardinia and Malta; Turkey, where it ranges to eastern Anatolia, Syria and Lebanon. The modally outcrossing plants of this handsome and distinct subspecies differ from those of subsp. tetragonum principally in their larger, darker-coloured flowers, doubtless associated with an increased frequency of visits by insects. They likewise appear to have broader and more evenly and coarsely denticulate, somewhat bluish green leaves. The peculiar, disjunct pattern of distribution of E. tetragonum subsp, tournefortii around the Mediterranean, coupled with the fact that it is one of the very few outcrossing entities in the genus, suggests strongly that it may be a relic similar to the populations from which the autogamous subsp. tetragronum and subsp. lamyi were derived. It is always found in the same areas as subsp. tetragonum, and here intermediates between the two are frequent and apparently completely interfertile. In my opinion, the prevalent autogamy of subsp. tetragonum contributes to the main tenance of its distinctness where it occurs with subsp. tournefortii, and microgeographical and perhaps ecological isolation doubtless also plays a role in their separation.
Epilobium tetragonum subsp. tournefortii is not known to grow with other species in Africa, although it probably does so. Hybrids with E. parviflorum have been described from Syria (Hausskn., Monogr. Epil. 74, 1884 Perennial herb, 0-2-0*8 m tall; in late summer producing elongated leafy stolons above or on the surface of the ground, these not terminating in distinct rosettes; plants rather sparsely strigulose above, glabrous below, with raised lines running down from the margins of the petioles. Leaves lanceolate to narrowly ovate, 1-5-7 cm long, 0*5-1-8 cm wide, acute to obtuse, subsessile and often somewhat decurrent, sparsely denticulate, mostly opposite, alternate above. Inflorescence erect in bud, the pube scence strigulose but with a few glandular hairs on the hypanthium; flowers erect in bud. Hypanthium c. 1 mm deep, c. 1-5 mm across at summit. Sepals 2*5-4 mm long, 1-1-3 mm wide at base, lanceolate, apiculate. Petals 3-5-6 mm long, 1*8-3 mm wide, shallowly notched, rose-purple. Anthers 0-5-1 mm long, the filaments of the longer 2-2-2 mm long, of the shorter 1-1*3 mm long. Styles 2-5-3-3 mm long; stigma clavate, 1*5-2 mm long, surrounded by the shedding anthers at anthesis. Capsules strigulose, 4-6 cm long, on a pedicel 0-4-1 -6 cm long; seeds brown, oblongobovoid, acute at the base, coarsely papillose, c. 1 mm long, the coma 4-5 mm long, dull white. Gametic chromosome number, « = 18.
Geographical range (Fig. 3) ; In moist places from sea level to 1,300 m elevation, Madeira and Canary Islands. Also in the Azores (e.g. Trelease 341, BM). The general range is throughout Europe, except for the extreme north. E. obscurum reaches Asia only in the Amanus Mountains of southern Turkey.
Slender subglabrous herb, 3-5-28 cm tall; rhizomes slender, the lower part of the stems abundantly provided with elongate (to 10 cm) leafy stolons, typically creeping through cushions of moss, from which new plants arise; stems lightly strigulose above, especially along the lines decurrent from the margins of the petioles. Leaves opposite, alternate near the inflorescence, oblong-lanceolate, to narrowly ovate, 0-8-2-4 x 0-3-1 cm, subentire or slightly denticulate, at times ciliate with microscopic pubescence, subsessile or on a petiole up to 1-5 mm long, the apex broadly cuneate, the base obtuse. Inflorescence densely white-hairy, few-flowered, nodding before anthesis but erect in fruit; flowers erect in bud. Hypanthium broadly funnel-form, strigulose without, c. 1 mm deep, c. 2 mm wide. Sepals 3-8-4-5 mm long, I -2-1-3 mm wide, very narrowly deltoid, narrowly acute, more or less densely strigulose, especially near the base. Petals 4-4-8 mm long, c. 4-5 mm wide, bright rose-purple, deeply notched. Anthers c. 1-1-2 mm long, the filaments of the longer c. 15 mm long, of the shorter c. 0-5 mm long. Style 4*7-6 mm long; stigma capitate, c. 1 -8 mm thick, held above the anthers at anthesis; ovaries densely white-strigulose, the pedicels shorter than the subtending leaves. Capsules densely strigulose, 4-4-5 cm long, on a pedicel 3-4 cm long; seeds brown, narrowly obovoid, attentuate, very minutely papillose, c. 1-5 mm long, with a conspicuous pellucid beak; coma white, c. 5 mm long.
Geographical range (Fig. 3) : Along streamlets and in moist cushions of moss, 2,700-2,900 m elevation, in the Haut Atlas of Morocco and the Sierra Nevada of Spain. Epilobium atlanticum is an attractive and very distinctive species. In Africa, it is known only from the type collection, but it is also found in similar habitats in the Sierra Nevada of Spain. In 1962, unaware that E. atlanticum was the same, I described the European populations as a new species, E. samuelseonii. As presently understood, E. atlanticum adds yet another floristic link between the two mountain ranges where it occurs (e.g. Quezel in Mem. Soc. Brot. 9 : 1-77, t.1-6, 1953). The stigmas of E. atlanticum were said to be clavate by Litardiere and Maire (Mem. Soc. Nat. Moroc 26 ; 16,1930) , but have been capitate in the material I have seen, which however includes only a very small portion of the type collection. They are certainly capitate in the collections from the Sierra Nevada, which are identical in all other respects.
Epilobium atlanticum is not known to grow together with any other species of the genus.
7.
Epilobium psilotum Maire & G. Samuels., Ark. Bot. Stockh. 29A, no. 11, 26, t.3 (1939) ; Emberger & Maire, Cat. PI. Maroc 4 ; 1081 (1941).
Entirely glabrous, slender, delicate, clumped perennial herb 6 -5-25 cm tall, arising from a slender creeping rhizome from the underground portions of which arise leafy shoots, which are at first short and fleshy; stems with prominently raised lines decurrent from the margins of the petioles. Leaves almost entirely opposite, alternate only in the inflorescence, lanceolate to narrowly ovate, 0-9-2-6 x 0-30-6 mm, obscurely and sparsely serrulate, paler below, on a short but distinct petiole 1-2 mm long, the apex acute, the base obtuse. Inflorescence short, nodding before anthesis but erect in fruit; flowers erect in bud. Hypanthium 1-2-1-8 mm deep, 1-2-1-8 mm across. Sepals 3-1-3-8 mm long, 1-1-1 mm wide, very narrowly deltoid. Petals 5-8 mm long, 2 *5-3-6 mm wide, light rose-purple, the notch prominent, 1-6-3 mm deep. Anthers 0*6-0-9 mm long, the filaments of the longer 3-5 mm long, those of the shorter 1 -3-3*2 mm long. Style 3-5-4-3 mm long; stigma clavate, 2-2-1 mm long, 0-6-0-8 mm thick, surrounded by both sets of anthers at anthesis. Capsules 1 • 8-4 -5 cm long, on a pedicel 1-2 cm long; seeds light brown, very finely papillose, 1-2-1-4 mm long, c. 0-4 mm thick, acute at both ends, not beaked; coma dull white, 4-5-5 mm long.
Geographical range (Fig. 3) : Endemic to the Haut Atlas of Morocco, where it occurs in wet places from 2,100-3,100 m elevation.
Morocco.-Tashdirt, 2100 m. Balls B3117 (S, holotype; isotypes, BM, E, K). North face of Djebel Augour, c. 3100 m, Polunin 2200 (BM). G. Tistouit, 2850 m, Newbould 211 (BM).
As was pointed out in the protologue of the species, Epilobium psilotum is clearly related to the North Temperate group of the species which Haussknecht assigned to his group Alpina, but entirely distinct within this group. It is not known to grow together with any other species of the genus. Lev., Ic. Gen. Epil. tt. 42, 43 (1910) . E. bojeri Hausskn., Oester. Bot. Zeit. 29 : 90 (1879); Hausskn., Mon. Epil. 231, t. XII fig. 60a, b (1884) ; H. Lev. Ic. Gen. Epil. t. 44 (1910) ; H. Perr. in FI. Madagasc., Oenotheracees : 3, fig. 1 (1950) . H. bifonne Hausskn., Monogr. Epil. 230 (1884) ; H. Lev., Ic. Epil. t. 41 (1910) . E. jonathum Hausskn., Monogr. Epil. 231, t. X fig. 56a (1884) ; H. Lev., Ic. Gen. Epil. t.45 (1910) . E. species No. 2, Brenan in FI. Trop. E. Afr., Onagraceae: 4, fig. 1 (1953) .
Perennial herb, 0-1-1-2 m tall; underground stems vertical or nearly so, densely invested with thick white, fleshy, rounded scales c.4 mm long and 2-10 mm wide after first year of growth, the new shoots scaly and arising from this region; plants strigulose with some glandular trichomes in the more densely pubescent inflorescence; stems with weakly marked elevated lines decurrent from the margins of the petioles. Leaves opposite near the base, alternate above, the margins and veins and sometimes the entire surface finely strigulose, narrowly ovate to narrowly lanceolate, mucronate to long acuminate at the apex, rounded to obtuse or more rarely subcordate at the base, weakly or more often coarsely serrate with prominent forward-directed teeth, especially in the upper half, 2-5 cm long, 0-4-2-5 cm wide; petioles short but distinct, 1-2*5 mm long. Inflorescence densely strigulose with an admixture of glandular trichomes, erect in bud; flowers erect or somewhat drooping in bud. Hypanthium 2-2-5 mm across, 1-1-1-5 mm deep, usually long-ciliate at the mouth with trichomes mostly 0-6-0-8 mm long. Sepals 4-2-10 x 1-2-2-5 mm, narrowly oblong, acuminate or apiculate. Petals obovate, 6-16 mm long, 3-10-5 mm wide, bright rose-purple, paler purplish, creamy, or white, especially in smaller-flowered forms, the notch about 1/5 the length of the petal. Anthers white, 1-3-2-5 mm long, c. 0-8-1 mm thick; filaments pale rose to white, those of the longer stamens 2-5-8 mm long, of the shorter ones 1-5-5 mm long; pollen yellow. Styles pale rose to white, glabrous, 5-15 mm long; stigma white, 4-lobed, usually deeply so, the lobes 0-7-2 mm long, papillate and receptive within, held far above the anthers in larger-flowered plants but reached by them in smaller-flowered ones. Capsules densely strigulose with admixture of glandular trichomes, erect, 3-9 cm long, on a pedicel 1-6 cm long; seeds brown, oblong-obovoid, densely papillose, 1 -3-1 -6 mm long, the coma c. 5-7 mm long, dingy white. Gametic chromosome number, « = 18.
The 4-lobed stigma of E. capense, taken together with its distinctively serrate leaves and dense-set fleshy scales on its underground stems make it unmistakable. Haussknecht (Monogr. Epil. 229-232, 1884) considered the material he saw to belong to five species, differing primarily in leaf-width and flower colour. Together with E. madeirense, which is here considered a synonym of E. obscurum, these five species comprised his section Capenses. With the more abundant material available at the present day, it is impossible to find any subdivisions within his species recognizable on the basis of leaf-shape. Larger-flowered and presumably more highly outcrossed populations of this species normally have more or less erect bright rose-purple flowers and often, particularly in South Africa, relatively narrow leaves ( Fig. 5: 2) . Smallerflowered, presumably more highly autogamous populations, normally have cream or white flowers, which are often nodding and relatively broad leaves (Fig. 5: 3 and 3a) . But these correlations do not hold consistently, and specimens representing all possible combinations of these characteristics have been seen. Epilobium bojeri (Fig. 5: 1) , considered by H. Perrier de la Bathie (FI. Madagasc., Oenotheracees: 4, 1950) to be endemic to Madagascar, is matched perfectly by numerous collections from the mainland of Africa; such plants are relatively short, with crowded leaves. Some plants of this species from the northern end of its range, especially those from Tanzania, have nodding flowers with purple rose-purple petals; relatively broad, rounded, more weakly serrulate leaves; and sometimes less deeply divided stigmas ( Fig. 5 : 1) . These plants were treated by Brenan (FI. Trop. E. Afr., Onagraceae: 4, 1953) as an unnamed species, No. 2. It appears possible that some of the charac teristics of these populations may have resulted from historical introgression between E. stereophyllum and E. capense. At present, however, the ranges of the two species are separated by a gap of more than 300 miles. Taken as a whole, the northern popula tions of E. capense appear to have no distinctive combination of characteristics that would allow their segregation as a geographical entity.
In summary, there appear to be no units within E. capense the formal recognition of which would shed greater light upon the complexities of the group. Indeed, treating the complex as a single, variable species seems much more informative.
The gametic chromosome number, « = 18, was determined from a single population grown at Stanford, collected June, 1964, the seeds from Compton 30558 (DS), Mbabane Dist., Swaziland. These plants had relatively erect, large, purple flowers ( Fig. 5 : 2).
Epilobium capense has been collected growing together with E. hirsutum, E. saUgnum and E. tetragonum subsp. tetragonum in South Africa; a hybrid between it and the first-mentioned species is discussed under E. hirsutum. Hybrids with the other two species are not known.
9.
Epilobium stereophyllum Fres. in Mus. fig. 1 (1953) .
Perennial herb. 0-25-1 *5 m tall, from a long rhizomatous base from which leafy shoots arise; plants puberulous or short-pubescent with spreading hairs, with elevated pubescent lines running down from the sides of the petioles, the stems often thick and hollow. Leaves mostly opposite, alternate in and near the inflorescence, the margins and veins and sometimes the entire surface finely strigulose, narrowly ovate, acute, cordate or more rarely to obtuse at the base, sparsely serrulate, 1 • 5-6 • 5 cm long, 0 • 3-2 • 7 cm wide; petiole short but distinct, up to 2-5 mm long. Inflorescence densely strigulose or spreading pubescent, sometimes with a strong admixture of glandular trichomes, erect in bud; flowers somewhat nodding in bud and when they first open, later erect. Hypanthium 1-8-3-5 mm across, 1-2-5 mm deep, its mouth glabrous or with a few hairs. Sepals 5-5-10 mm long, 1-8-2-8 mm wide, apiculate. Petals obovate, 6-16 mm long, 4-11 mm wide, rose-purple, the notch deep, about 1/6 of the length. Anthers 1 -2-2-3 mm long; filaments of the longer stamens 3-5-7 mm long, those of the shorter 2-4 mm long. Styles 5-9 • 2 mm long; stigma obovoid-clavate, 1 -5-4 mm long, 1 • 2-3 mm thick, the longer anthers surrounding it at the base. Capsules densely strigulose or spreading-pubescent, erect, 3 -5 -8 -5 cm long, on a pedicel 1-9 cm long; seeds 1-1 -2 mm long, 0 * 4 -0 -6 mm thick, oblong-obovoid, obutse at the base, finely papillose, brown to black, the coma 4-8 mm long, white. Epilobium stereophyllum is extraordinarily variable in pubescence, leaf shape and size, and flower size, particularly in Ethiopia, In the mountains of equatorial Africa, plants with longer, spreading pubescence (" var. kmmense ") are generally found below 2,5(X) m elevation, those with shorter, appressed pubescence above this level. As this is only one of the several obvious parameters of variation, and is not useful in classifying populations found in Ethiopia, I prefer not to accord formal taxonomic recognition to these two entities. Some of the specimens referred here are difficult to distinguish from E. salignum, although the two species are normally totally distinct. It is likely that hybridization between them contributes to the local blurring of the distinctions between them. Between the southernmost stations for E. stereophyllum in the South Pare Mountains of Tanzania and the northernmost for E. capense in the Porotos is a lowland gap of more than 3(X) miles; yet the northern populations of the latter are more similar to E. stereophyllum than are the southern populations of the same species. Possibly past introgression has occurred between the two species, which are obviously relatively closely related.
Epilobium neriophyllum subsp. ellenbeckii is referred doubtfully here. It was based on material from "Arussi-Galla-Land bei Jidah um 2,600 m This collection, which was doubtless in the herbarium at Berlin, was presumably destroyed in World War II, and no duplicates have come to my attention. The sub-species was contrasted with E. neriophyllum { = E. salignum) by its longer, cylindrical style; short petioles; and slightly toothed leaves 2-4 cm long and 4-5 mm wide. It is doubtful that it is E. salignum, as Brenan (in Turrill & Milne-Readhead, FI. Trop E. Afr., Onagraceae: 6, 1953) considered it, for that species is not known closer to Jidda than the vicinity of Mt. Elgon, more than 600 miles to the south.
Epilobium salignum is somewhat variable, and a number of its variants have been given names. Some specimens from Madagascar, for example, are relatively low in habit and have somewhat narrower leaves than usual; these have been called E. perrieri. In his treatment of Onagraceae for the Flore de Madagascar, H. Perrier de la Bathie (op. cit.: 2, 1950 ) stated that such plants had " Stolons tres greles et tres longs" , whereas plants of E. salignum are said to have " Stolons nuls, mais base des tiges radicante I have been unable to substantiate this distinction with the available material; all plants that I have seen have long, somewhat woody, rhizomatous bases, from which arise leafy shoots after the flowering and fruiting cycle is completed.
Some of the plants of this species from South Africa (e.g., Flanagan 665 BOL, GRA, PRE; McClean 913, PRE; Mogg 6830, PRE; Tyson 2012 E, PRE) have rather distinctly serrulate and often somewhat hairy leaves; they appear to constitute a rather distinctive local variant. The type collections of E. mundtii, E. natalense and E. schinzii represent plants of this sort.
As herein constituted, therefore, Epilobium salignum comprises Haussknecht's entire group Anomalifoliae. A few collections made where the range of this species overlaps with that of E. stereophyllum are assignable with difficulty to one species or the other, and it is likely that hybridization between them may contribute to this local blurring of the boundaries between what are otherwise very distinct species. In South Africa, E. salignum grows sympatrically with E. capense, E. hirsutum and E. tetragonum subsp. tetragonum, but hybrids have not been observed. Epilobium angustifolium L., Sp. PI. 347 (1753) . This widespread circumboreal species was reported by Haussknecht (Monogr. Epil. 39, 1884) from Africa " in ins. Madera leg. Forster, et in ins. Canar. ad Pic de Teneriff'a alt. 11 (KX)' s. m. repertum I have not seen any material from these islands and have been unable to discover any further record of the presence of this species on them in the literature. Unless additional or authentic collections be discovered, the occurrence of this species in Africa must be regarded as extremely doubtful.
